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PATENT OFFICE.

OTTO J. GROEHN, OF GROSSE POINTE PARK, MICHIGAN, ASSIGNOR TO EUDSON MOTOR
' CAR COMPANY, OF DETROIT, MICHIGAN, A CORPORATION OF MICHIGAN

' FLANGING BODY PANELS

' Application ‘filed February 12, 1929. Serial No. 339,364,

V__'fhfis‘ i,hventi’on; 1‘ela'i;esriespecia‘lly to the

manufacture of automobile bodies and more
particularly relates to.a method and appara-
tus. for forming in a single operation flanges
along different edges of a previously stamped
‘sheet. metal body panel; the invention being
herein applied to the flanging of a back body
panel comprising a baeck portion, forwardly
-extending quarter sides, a forwardly extend-
‘10 B top, and in which a window opening has

previously been formed. preferably in the.

back part of the panel to be flanged.

The apparatus of the invention s particu-

larly adapted- for use in conjunction with
15 the.apparatus: described in my co-pending
applications Serial No. 276,635, filed- May
10, 1928; Serial No. 319,987, filed November
16, 1928 and -Serial No. 332,665, filed Janu-
ary-15, 1929. - e
In certain of these applications I have
shown and described methods and apparatus
for producing back- panel units in"a single
drawing operation, whereby it is possible to
- stamp out or draw from sheet metal, such as
g5 sheet. steel, a single panel which when fin-
ished forms a convex back portion for the au-
tomobile body as well as forwardly extend-
ing top and quarter side portions joined by
upper spherical or ball corners. - Prior to my
o inventions in the above mentioned applica-
tions this has never to my knowledge been
accomplished. : T
_For the purpose of illustration the method
and- apparatus is here shown In connection
g5 With the flanging of a previously drawn one-
riece body panel forming the entire back of
the body as well as quarter sides and for-
wardly extending top portions. The inven-
“tion may be used, however, in c¢onjunction
4o With the inventions in either of my above
applications, Serial Nos. 276,635 and 332,665.
“After the back panel of the body has been
drawn to the form and shape described in
these last mentioned applications, the panel
45 1s_preferably trimmed, usually at all fouv
~ sides thereof, to remove surplus metal pre-
paratory to the flanging, the latter work be-
ing shown in the present case. The trim-
ming.of the entire panel can be accomplished
50 in'a single operation in accordance with the

20

invention set forth in on‘e.{)f my -above appli-

cations, as a result of which very large sav-

ings and important benefits are obtained in

large -scale production. I ,
After the panel has been properly trimmed

it is ‘ready to be flanged, and an object of

the present invention 1s to provide a method
as'well -as an-apparatus- whereby all of the
flanging ‘work-on an automobile body panel
of: the: above described character, after the
panel -has been-drawn and preferably also
trimmed; may be accomplished .in a single
operation.: thereby
economies.and benefits in the production of
automobile bodies on a large scale. -
Although machines of various .construc-
tions have been suggested for forming upon
a sheet metal blank a single flange or a plu-
rality of flanges extending in substantially
the same plane, such machines could not be

used for forming the flanges upon a one-

piece body panel of the character described
above excert by means-of separate machines
and in several operations, inasmuch as the

flanges project from ‘the panel in. various

planes. Moreover, panel flanging machines
of previous types could not be employed to
carry out the work required in the present
instance, not only on account of the character
and shape of the panel, but also becauseif so
adapted for such work it would either be im-
possible to remove the panel blank from the
machine or to set it into the machine.” =~
Tt is a further object of thé present inven-
tion to provide an apparatus adapted to form
flanges on a blank extending in various planes
and which is so constructed that the. flanged
blank may. be readily removed therefrom.-
Another object: of the invention is to pro-

vide an-apparatus adapted for forming on a !

blank simultaneously or in a single operation

a’ plurality of flanges extending the’refrom.

In various planes. ¢ - i
The invention will be more clearly under-
stood from the following description in'con-
junction’ with the accompanying drawings;
in which = Lo S
Fig. 1is a perspective view of an apparatus
embodying the invention. -

obtaining - additional
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2

Tig. 2 is a plan view of the lower part of
the apparatus shown in Fig. 1.
~ Figs. 8 and 4 are sectional views of the ap-
paratus taken upon the line 3—38 indicated

.. 1n Fig. 2 showing the upper die in raised and

10

16

lowered positions.respectively. . =~ o
Fig. 5 is a sectional view of the apparatus

taken upon the line 5—5 indicated in Fig. 2.
Fig, 6 is.a sectional view of the apparatus

“taken upon thé line 6—6 indicated in Fig. 2.

Fig. 7 18 a sectional view of the apparatus

taken upon the line 7—7 indicated.in Fig. 2.

Fig. 8is a sectional view taken upon the line

8—8of Fig. 4.

"Fig. 9 is a sectional Vi,eii%téken .lglp_();‘(l"tllé
line 9—9 of Fig. 7. .~ o
Fig.101s a perspective view of a previously

shaped blank flanged in accordance with the

“inventiony and :

5

(=]

25

Fig. 11 is a perspective view of an automo-
bile body having the flanged blank assem-
bled therein: A

Before explaining in detail the present in-
vention, it is to be understood that the inven-

tion is not limited in its application to the de-
tails of construction’ and arrangement of.
parts illustrated in the accompanying draw-.

_ings, since the invention is capable of other

30

3

@x

40

embodiments and of being practiced or car-
ried out in various ways. Also it is to be un-
derstood that the phraseology or terminolo-
gy employed herein is for the purpose of de-
scription and not of limitation, and.it is not
intended to limit the invention beyond the
terms of the several claims hereto appended
as considered in view of the prior art and the
requirements thereof. oo o ,
The invention is illustrated by way of ex-
ample in the accompanying drawings: by
an apparatus which is particularly adapted
for forming flanges upon a blank which has

" been previously shaped to the form and curva-

45

ture of a back panel for an autotmobile body
(Fig. 10) having a back portion B, a top por-
tion T and quarter side portions 3, the back
portion’ B being provided with a window

opening W. In accordance with the provi-

sions of the invention a blank or stamping is

- shaped to provide inwardly extending flanges

50

55

a on the top edges of the quarter side portions

S, and wheel house flanges b near the bottom -

edges of the quarter side portions S, and to
provide a downiwardly extending flange ¢ and
an inwardly extending flange ¢ upon the top
portion T and the back portion B respectively
of the blank: L ‘
A suitable apparatus for this purpose may
comprise a base 10 having a support 11 ex:
tending upwardly therefrom and secured
thereto as by bolts 12. - The outer surface of
the support 11 is shaped to receive and sup-
port a blank P of sheet metal which is to be
flanged and comprises a stationary portion
14 and 4 movable front portion 15. The

s blank P is positioned accurately and centered

1,787,151

upon the support 11 by frame members 13

secured as by bolts 18 to the stationary por-
tion 14 of the support and slidably engaging
the movable front portion 15 and adapted to
fit ‘within the window opening W of the
blank P. ‘The movable front portion 15 is
provided with suitable slides 16 adapted to

‘cooperate with suitable. slideways 17 form-
ing a part.of_the support 11. Normally the -

movable front portion 15 is held in'd position

‘spaced inwardly from the blank by means
‘comprising bolts 20 passing through open-
ings 21 in the support 11 and secured to the
- 'movable front-portion 15. Each of the bolts

20 is surrounded by a spring 22 positioned
with‘one end engaging a shoulder 23 on the
support 11 and with the other end engaging
an abitment 24 near the free end of the bolt

©20. ~A platform 30 extends: forwardly from

the support 11 and is provided with a slide-
way 31 inclined downwardly and inwardly
towards the support 11. A plurality of pro-
jections 82 extend upwardly from the for-

ward edge of the platform 30. A front die.

member 35 (Figs. 3 and-4) is mounted for
movement upon the slideway 31 toward and
away from the support and is provided with
a ‘suitably shaped wearing block 36 upon its
inner upper edge adapted to cooperate with
a wearing block 37 upon the outer lower edge
of the movable front portion 15 of the sup-
port to form the flange ¢ upon the top por-
tion T of the blank. Normally the die mem-
ber 85 is held outwardly or forwardly by
means comprising a plurality of rods 38 pass-
ing through suitable openings 39 in the plat-

_form and secured to the die member 35. Kach
of the rods 38 is surrounded by a spring 40

having one end engaging a shoulder 41 on

‘the platform 80 and 1ts other end engaging

an abutment 42 near the free. end of the
bolt 38. S o

The support 11 is also provided with mov-
able rear side portions 50 (Figs. 2, 5,6 and 8)
mounted for movement in slideways formed
by the vertical surfaces 51 and 52.and the
horizontal surface 53. The movable rear side
portions 50 of the support 11 are adapted to
be moved outwardly to engage the inner sur-
face of:the blank to be flanged but normally
are held spaced inwardly therefrom by suit-
able means comprising a plurality of upper
bolts -55 and. lower. bolts 35a . extending
through suitable openings 56 in the support,
the lower bolts-55a being secured to lugs 57
extending downwardly from the members 50
into passages 58 in the support 11 and the up-
per bolts 55 being secured directly to mem-
bers 50. " Each of the bolts 55 and 55a is sur-
rounded by a spring 59 having one end en-
gaging a web 60 of the support 11 and its
other end engaging an’ abutment 61 near the
free end of the bolt. Eachof themovable rear
side members 50 is provided in its outer side
edge with a wearing block 65 shaped to the

70
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desired. curvature of ‘the wheel house flinge

of the automobile bedy and is adapted to co-

_operate with:a. wearing block 66 of comple:

10

24

" foot 75.and side die-member 70 respectively. -

mentary shape formed. on the projections 67
extending inwardly from one side of each of
the side die members 70 movably mounted on
opposite sides: of the support 11 upon the
base 10 in suitable gnideways 71. Each of
the side die members 70 is provided at its
other end .with an.inwardly extending pro-
jection 72 having a wearing. block 68 on. its

inner surface: shaped to cooperate.with a.

wearing ‘block 69 of. complementary shape
upon the stationary portion 14 of the support

11 to form-the flanges o (Figs.:5, 7 and . 9).

upon the top of the quarter side portions S of

the sheet metal blank. The quarter side por-
tions:S of the blank are held against the sta-

tionary portion 14 ef the support 11 by a
presser foot 75 yieldably mounted upon the

side die members 70 as by springs 76 extend-

ing between recesses 77 and 78 in-the presser

 Outward movement:of the presser foot 75 is

35

‘membets 70,

limited by bolts 19 passing through suitable
openings 80 in-the side die- members 70 and
engaging . the presser foot 75, each bolt 79
being provided with a head 81 adapted to en-
gage ' shoulder-82

. Each of the side die members 70 i normal-
ly heldoutwardly away from the support by
suitable means comprising a plurality of
bolts 85 engaging lugs 86 depending from the
die members 70.and each being syrrounded by
a-spring 87 one end of which engages a shoul-

~ der- 88 upon the base 10 and the other end

. 40

45

50

55

60

engaging an abutment 89 near the-end of the
bolt 85, _ ST

A slide 95 is mounted in.a slideway 96 in
the support 11 extending to the back, there-
of. The slide 95 is provided near its inner
end with suitable cams 97 adapted to cooper-
ate with cams. 98 upon the inner side of the
rear side members: 50 .to move the members
50. outwardly in opposite direction to engage
the inmer surface of the blank. 'The rear end
of the slide 95 extends rearwardly from the
support 11 and is provided with a cam sur-
face 101. - A plate 102 is secured to the rear
end of the slide -95. on either side thereof as

by bolts 108 and is provided with an inward-,

ly -extending projection or cam 104 for a
purpose hereinafter described. _

- An upper die 110 is mounted for movement
towards and from the lower die or support 11
and is provided with a die member 111 which
is'provided upon its inner lower edge with a
suitable wearing block 112 adapted to cooper-
ate with a suitably shaped wearing block 113
on the rear upper edge of the support 11 to

~ form the flange d on the back portion of the

sheet metal blank. = A presser foot 115 1is
mounted upon the upper-die 110 by bolts 116
passing through openings- 11T in the presser

forn_led upon the side die.

3

the bolts 116 being provided with a head 118

adapted to engage the lower surface of the

presser foot 115.and limit its movement rel-
ative to the upper die 110. The presser foot
115 is held normally.in-spaced relation with
the upper die 110:by :springs 120. extending
between. recesses; 121 and 122 in the presser
foot and upper die respectively. - One.or more

arms 125 depend from the upper die 110 and.
pass through openings 119 in the presser foot.
‘These arms are positioned to enter a passage

126 between the stationary portion .14 and

‘f.oot }Lndehgaging the upper die 110, each of -

movable front portion 15 of the support ter-. .

mipatingin ‘the top surface of the support.
11 between the frame members 18.. The arms
125 are provided with a cam 127 adapted to
cooperate with a cam surface 128 upon' the
movable front portion.15 of the support. ..
~The upper die 110 1s provided, with a plu-

with a wearing block 131 upon its lower out-
er edge adapted to engage.the inner surface
132 of one of the projections 32. A cam 185
is provided upon the lower inner edge of each.
projection 130 adapted to engage a cam 136

&0

‘rality of projections 130 depending from its -
front edge. . Fach projection 130 is provided

00 -

upon- the upper. outer surface-of the front.

die member, 35; . One.or more.arms.-140 de-

pend. from the rear edge of the upper:die 110
and each is provided upon its lower.inner

surface with a.cam 141 adapted to cooperate
with a-eam 101 upon the outer rear edge of
the slide 95:. Bach cam 141 is provided with
a. laterally extending portionproviding a
cam -surface 143 adapted to cooperate with
the -cam :104 .extending . inwardly..from: the
plate -102-on the slide 95. ~Each. arm 140 is
guided in its downward movement by guide

bloeks 187 secured- upon the base 10-as by 105

bolts 138, The upper die 110 is also provided

with .one or more arms 145 depending from

its side.edges and .connected by upper and
lower cross'members 144 each being provided
withcams 146 and. 147 adapted -to. cooper-.
ate with cams 148 and. 149 respectively upon

the side die members 70. Each lower. cross:

member:144 is provided near its lower outer
edge with a wearing: block 150 adapted to
cooperate with a wearing block 151 upon the
upper inner-edge of a guide block 152 which
is secured to the base 10 in any suitable man-
ner.as by bolts 153.. . .. oo - ‘
REE Operation
. In earrying out-the method.in accordance
with the above deseribed apparatus the pre-
viously stamped blank P is placed upon the
support 11 while the upper die 110 is in raised
position as shown in Fig. 3, with the window
opening W engaging the frame members 13.
At this time the movable front portion 15 of
the support 11 is held spaced inwardly from
the top portion-T:of the blank by the springs
22 as shown in Fig. 3, and likewise the moy-

£
1511

e

125
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4.
able rear side portions 50 of thé":éupport' 1
ave also held spaced inwardly from the blank

by springs 59, So also the movable front. die
member 35 -and: the movable side - die-mem-

bers 70 are held outwardly spaced from the

suppott 11 by springs 40 and 87 respectively.
“The upper ‘dié 110 is then moved.down-
wardly toward the lower die or support 11
whereupon the arms 125 pass downwardly

‘through the window ‘opening W as-well as

through the corresponding opening in the
window engaging frame 13. -After passing
through the window opening’in the panel, the

- cams 127 on the armg 125 engage the cams 128

25

_on-the movable front portion 15 of the sup-

port or bed pad and cause the member 15 to
move outwardly -against the action of the
springs 22 to engage and clamp the inner sur-
face of ‘the blank against the member-115.

5 Likewise, the cams 141 on the arms 140 en-

gage the cams 101 on the slides'95 and cause

‘the latter to move inwardly thereby causing

the cams 97 on the slides to engage the cams
98 on the rear side portions 50 of the support
11 to move the rear side portions outwardly
to engage the'inner surface of the-blank and
clamp it against the presser members 75 (Fig.

_ . 8)’"Agthe upper die 110 moves downwardly

30

40

the presser foot 115 yieldingly engages and
holds the blink P-against the support 11.
The die member 112 then engages-the portion
of the blank overhanging the die member 113
and draws the metal therebetween to form the
flange @ on the back portion B of the blank.

3 At'the same time the cams 135 and the arms

130 engage the cams 136 on the movable front

die member 85 and cause the latter to move
‘along the inclined slideway 81 and draw the
portion of the blank overlapping the lower

edge of the movable portion 15 of the support
between the hardened blocks 86 and 37 to
form the flange ¢ on the top portion T of the
blank. During the downward movement of
the upper die 110 the cams 146 and 147 on the
arms 145 engage the cams 148 and 149 upon
the movable side die members 70 and.cause
the latter to move inwardly against the action
of the springs-87-and bring the presser foot
75 against the blank to hold the latter yield-

> ingly against the support. Thereafter during

this movement the wearing block 66 on each

projection 67 of the die members 70 engage

the portion of the blank overlapping the mov-
able rear side portions 50 of the support 11
and cause the metal to be drawn against the
hardened block 65 on each of the rear side
portions 50 of the support to form the wheel

- house flanges 5. ‘At the same time the wear-

66

ing block 68 on each projection 72 of the mov-
able die members 70 engages the portion of
the blank overlapping the stationary support
14 and draws the metal against the wearing
blocks 69 on opposite sides of the stationary
support 14 to form the flanges @ at the top of
the’quarter side portions S. = R

1,787,151

" ) “The up'pef die 110 is then raised whereupon

the springs 40 and 22 cause the movable front
“die. member 35 and the movable front portion
15 of the support to move outwardly and in-
wardly respectively away from the blank. As
the upper die 110 is raised the cams 143 on the
arms 140 engage the cams 104 to move. the
slides 95 rearwardly to bring the cams 97 and
98 into cooperative relation thereby permit-
ting the springs 59 to draw the movable rear
side portions 50 of the support 11 inwardly to
their normal position out of engagement with
the blank. " "When the upper die 110 is'in its
raised position the presser foot 115 is'spaced
above the blank and the movablefrontportion
15 and movable rear side portions-50 of the
support 11 arevetracted away from the blank
thereby permitting the' latter -to' be raised
from the support and removed: from the ap-
paratus. . oo o s C
“What Telaimiiss o o 5on o e
1. An apparatus for flanging an automo-
bile body panel having a convex back portion,
forwardly extending top ‘and side portions;
which consists of ‘means: for supporting ‘the
panel with the top and side portions extend-
g downwardly, means for clamping the in-
ner and outer faces of‘said:panel portions;

and means for forming inwardly projecting.

flanges simultaneously along the edges of
said top and side portions. o

. 2. An apparatus for flanging an automo-
bile body panel having a convex back portion,
forwardly extending top and side ‘portions,
and a window opening in one of said por-
tions; comprising in combination, a support

‘members for engaging inner faces of certain
of said panel portions, movable exterior
members for engaging outer faces thereof,
inwardly movable die memibers for forming
flanges along edges of said panel portions, and
means movable through said window opening
to operate one of said interior members.

8. An apparatus for flanging an ‘automo-
bilé body pinel having a convex back por-
tion, forwardly extending top ‘and side por-
tions, and a window opening in one of said
portions; comprising in combination a sup-
port for the panel, outwardly movable inte-
rior members for engaging inner faces: of
certain of said panel pértions; movable exte-
rior members for engaging outer faces there-
of, inwardly movable die members for form-

ing flanges along edges of said pamel-por- 1

tions, and mechanism for operating all.of
said members simultaneously and. including
means movable back and-forth through said
window opéning for shifting one of said in-
terior members. - - e :
" 4. In an apparatus:for shaping a:sheet
mietal  blank, ‘in - combination, ‘a4 support
shaped to:receive said blank, said support
having a stationary- portion and a portion
movable outwardly to éengage the blank,.a die

70

15

80
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for the panel, outwardly movable interior

110

250
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member movable towards said support and
adapted to cooperate with the movable por-
tion thereof to.flange the blank, mieaiis for
moving the movable portion' of said support
outwardly to engage the blank, and means
for moving said movable dié membér inward-

Ly past the movable portion of said support

to flange the blank. =+ - T

5. In an: apparatus for shaping a sheet
inetal blank;in combination, a lower die hav-
ng a support shaped to receive said blank,
sdid support having a stationary portion and
a_portion movable outwardly to engage the
blatik, an upper-die movable towards and
away from said lower die, and means actuated
by sdid upper die in its movenient towards
said lower die to move the movable portion
of said suppert outwardly to engage’ the
blank: - o USRS
6, In an apparatus for shaping -a -sheet

metal blank, in combination, a lower die hav-

ing a support ‘shaped to receive said blank,
sald support having a stationary portion and

4, portion movable outwardly to engage the

blank, an upper die movable towards and
away from the lower die,a die member mov-
able towards said support and adapted to

‘cooperate with the ' movable portion thereof to

flange the blank, and means for moving the

: movable portion of said support outwardly

to engage the blank and for moving said
thovable die member inwardly past the mov-

~able portion of said support to flangé the

“upper dié-ada

blank; said ‘means including an arm on‘said
pted” to'-engage - ene of- said
cooperating’ movable members.: . . o
-7 In an apparatus for- shaping’ a sheet
metal'blank; in-combination, a lower die hav-

- ing a support shaped to receive said blank,

40

" 45

55

said siipport-having'a stationary portion and

‘4 portion-movable outwardly to engage the

blank, an' upper die movable' towards ‘and
away from said lower die, a' die - ‘fiember

movable towards said support and adapted

to coopérate” with the movable portion’ of
said support to flange the blank, means ac-
tuated by said’ upper die in its movement
towards said lower die to move the movable

-portion of said support outwardly to éngage

the blank, and means for moving said mov-
able dié member inwardly past the movable
portion of said support. . L
8. In-an apparatus for shaping a sheet
metal blank, in combination, a lower die hav-
ing a support shaped to receive said blank,

said support having a portion movable out-

_wardly to engage the blank on:the support,

60

‘68

an upper die movable towards and away: from
said lower die; a slideway.in said support,
a slide in said slideway, cooperating cams on
said slide and said movable: portion -of said
support; and means for moving -said slide

‘during the movement of said upper die

towards the lower die and thereby move said

Pport.: o

5

movableé portion of &iid suppert outwardly
to-engage the blank on said support.

9. In an appardtus for shaping a sheet
metal  blank, in eombination, a ' support

shaped to receive said blank, said Support

having a stationary portion and a ‘pertion
movable outwardly to éngage the blank, a
die member movable towards said support
and adapted to cooperate with the movable

“portion of said support to-flange the blank,

means-for moving the movable portion of

70
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said support outwardly to éngage the blank, -

means for moving said movable die member
inwardly past the movable portion of said

support, and means for moving said movable

portion and said die member away from the
blank. - - o '

<> 10. ' In an apparatus for shaping a sheet
.mietal blank having an opening therein, in

combination, a support shaped to receive said
blank having a statiohary portion and a por-
tion movable outward to engage the blank
and inward away from the blank, means for
positioning  the blank on-said support in-
cluding a frame adapted to fit within said
opening, said frame being secured to the
stationary portion of said support and slid-

-ably engaging said movable portion, a die
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member movable towards and away from

said support, and means for moving said

die member and movable portion of said sup-

w110 In an 'a’p'p"a‘rétﬂs for shaping’ a sheet

‘métal blank having an' openitg therein, in
‘combination, & lower die having a support

shiaped: to receive said blank, said support
having a’stationary -pértion and-a portion
mevable outward to ergage the blank and

said frame being secured to the stationary
portion of said support-and slidably engag-
ing said:movable portion, a die member mov-

‘able towards and away from said support, a
‘passage between-thé stationary and movable

portions of said support términating within
said frame, and means for moving said die
member and movable portion of said support
including an upper die movable towards and
away from said support and having an arm
adapted toenter said passage and engage said
movable portion of said support. n

© 12. In an apparatus for shaping a sheet
metal blank; in combination; a lower die hav-
ing a’support shaped to receive said blank,
said support having a front portion and rear

‘side’ portions movable towards and away

from the blank on said support, an upper die
movable towards and away from: said lower
die, and means actuated by said upper die in

its hovement towards the lower die for mov-

ing said rear side portions of said support in
opposite direetions in a plane‘perpendicular
to the'movement of said upper die-while caus-
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‘inward away from the blank, means for po- =
sitioning the blank on said support iricluding
‘a frame adapted to fit within said-opening,

110

115

120

130




6

ing said front portion of sald support. to

move in a path pelpendmular to the move-
ment of said rear side portions.
18, In an apparatus for shapmo a sheet

metal blank, in comblnatlon a lower die hav--

ing a support shaped to receive said blank,

- said support having rear side portions mov-

<14
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95

able in opposite directions towards and away

from the blank on said support, an upper die

movable towards and away from said lower
die, and means actuated by said upper die in
its movement towards the lower die for mov-
ing said rear side portlons of said support
outwardly n opposrce dlrectlons to’ engage

.. -said blank.
iy

14. In an’ apparatus for shaplno a sheet
me*al blank, in combination, a lower die hay-
ing a support shaped to receive said blank,

said support having rear side portions mov-
-able in'opposite directions towards and away
from the blank on said support,-a slideway
in said support adjacent said movable rear
side portions and extending to the rear of
said support, a slide in said slideway, coop-
erating cams on said slide and said rear side
pOI‘thIlS and an upper die movable towards
said lower die to move said slide forward and

cause said Tear side portions-to move out-

) ,Wardly against said blank.

A
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15. In an apparatus for shaplng a sheet
metal blank, in combination,a lower die hav-
ing a support shaped to receive said blank,

‘sald support having rear side portions mov-
~able in opposite directions towards and away -

'from the blank on said support, a slideway

~in said support adjacent sald movable rear

side portions and extendlng to-the rear of

‘said ‘support, a slide in said slideway, coop-
-erating cams on said slide and said rear side

portions, and an upper die movable towards
and away from said- lower die, said upper
die having an arm adapted to move said slide
forward and cause said redr side portions to
move outwardly against said blank as said
upper die moves. towards said lower.die and to

. move said slide rearward as said upper d1e

B ]
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‘moves away. from said lower die..

16, In an. apparatus for shapmg a sheet

“metal blank, in combination, a lower die hav-
‘ing a support shaped to receive said blank,

said support having a front portion. movable

‘towards and away - from the blank on’ said

support, a passage in said support adjacent
said front portion extending to the top. sur-

face of said support, a front die member
movable past said front portion of said sup- -
-port,-and an upper die adapted to inove said

front die member inward and having an arm
adapted to move into said passage and cause
said front portion of said support to move
outward against said blank.

17. In-an apparatus for shaping a sheet

:111eta1 ‘blank;in‘combination, a lower die hav-
Aing-a’ support shaped. to receive said blank,

said support having a front- portlon movable

1,787,151

towards and away from. the blank -on said
support, 4 passage 1n said- support adjacent

said front portion extending to the top sur-
face of said support, a front die member

movable past said ‘front portion 'of -said

support, an upper die adapted to move said

front die member inward and having an arm

“adapted to move into said passage and cause

said front portion of said support to move
outward against said blank, and means for
moving said front die member outward and
for moving said front portion of sa1d sup-
port 1nward ,

18..In an apparatus for shaping a sheet
metal blank, in combination, a lower die hav-
ing a support shaped to receive. said blank,
said support having a front portion and rear
side portions movable outwardly to engage

the blank on said support, a passage in said
support adjacent said front portion extend-

ing: to the top surface of said support, a
shdeway in said support adjacent said mov-
able rear side portions and extending to the
rear of said support, a slide in said slide-
way, ¢ooperating cams on said slide and said
rear side portions, and an upper die mov-
able towards said lower die to.-move said

slide forward and cause- said - rear side por--

tions to move outwardly against said blank,
said . upper die having an .arm adapted to
move into said passage and ‘cause said front -
portion-of said support. to move. outwardly
against said blank. :

"19. In an apparatus for shapmg o sheet

,metal blank in combination, a lower die hav-

ing a support shaped to receive said blank,
said support having a front. portion and rear
side portions movable outwardly to engage
the blank on said support, a passage in said

support adjacent said front portion extend-
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ing to the top surface of said support, a slide- -

way in-said support adjacent said movable

rear side portions and extending to the rear
‘of said support, a slide in said slideway, co-

operating cams on said slide and said rear
side portions, an upper die movable towards
said -lower die to. move said slide. forward

.and cause said rear side portions to move

outwardly against said blank, said upper
die having an arm adapted to move into said
passage and cause said front portion of said
support to move outwardly. against said
blank, die members movable towards said
support and means for moving said die mem-
bers inwardly to flange the blank.

20."In an apparatus for shaping a sheet
metal blank, in combination, a lower die hav-
ing:a support shaped to receive said blank,

said support having a front portion and rear
‘side- portions movable towards and away

from the blank on said support, an upper
die movable towards and away from said
lower die, means actuated by said upper die
in its. movement towards the lower die for

.moving said rear side portions of said sup-
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port in opposite directions in a plane per-
pendicular to the movement of said upper -
die while causing said front portion of said
support to move in a path perpendicular to’ -
the movement of said rear side portions, die-
members movable towards said support, a die
member movable inward in a path inclined

to said plane and adapted to cooperate with

- the front portion of said support to flange -
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the blank, and means for moving said die
members. : - ‘
“In testimony whereof I affix my signature.

‘OTTO J. GROEHN.




